IMPORTANCE Attention-deficit/hyperactivity disorder (ADHD) is common in US children and adolescents. It is important to understand the most recent prevalence of ADHD and its long-term trends over the past decades.
Introduction
Attention-deficit/hyperactivity disorder (ADHD) is a childhood-onset neuropsychiatric disorder characterized by persistent and impairing inattention, hyperactivity, and impulsivity. 1, 2 The symptoms of ADHD often persist into adulthood. Early comorbidities concurrent with ADHD may include tic disorder, anxiety disorder, autism spectrum disorder, communication and specific learning or motor disorders (eg, reading disability, developmental coordination disorder), and intellectual disability. 1 Long-term follow-up studies from childhood to adulthood found that children with ADHD, compared with those without ADHD, were more impaired in psychosocial, educational, and neuropsychological functioning 3 and had higher risks for antisocial disorders, major depression, and anxiety disorders as adults. 4 The American Psychiatric Association states in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition that 5% of children have ADHD, based on previous worldwide estimates in earlier years. 5, 6 The prevalence of ADHD varies across different countries, with a significantly higher prevalence in the United States than in European countries. 7 Moreover, the prevalence of ADHD has changed over time. Several previous studies in the United States have shown an increase in ADHD prevalence over the past years. Information about the current prevalence of ADHD and its long-term trends over the past decades is needed to inform future research, clinical care, and policy decision making on ADHD.
Therefore, we analyzed nationally representative data to estimate the most recent prevalence of ADHD diagnosis among US children and adolescents and the 20-year trends from 1997 to 2016.
Methods

Study Population
The NHIS is a leading national health survey in the United States. 20 It is conducted annually by the National Center for Health Statistics at the Centers for Disease Control and Prevention. The NHIS is composed of a series of nationally representative cross-sectional surveys. With a large sample size and a relatively high response rate, the NHIS has become the principal source of information on the health of the civilian, noninstitutionalized household population of the United States. 21 The NHIS survey methodologic reporting is consistent with the reporting standards by the American classified according to the ratio of family income to federal poverty level lower than 1.0, 1.0 to 1.9, 2.0 to 3.9, and 4.0 or higher. Data analysis was performed in January 2018.
Statistical Analysis
All eligible children and adolescents aged 4 to 17 years who participated in the NHIS were included in the present study. Only 0.2% of participants had missing information on ADHD diagnosis and were therefore excluded. We restricted the age range to 4 to 17 years because the clinical guidelines of the American Academy of Pediatrics recommended to initiate an evaluation for ADHD in children aged 4 years or older. 23 We estimated the prevalence estimates with survey weights to account for unequal probabilities of selection, oversampling, and nonresponse in the survey. We also used survey design variables about strata and primary sampling units for each survey cycle. In this study, we combined each 2-year period (eg, 1997 and 1998) as 1 survey cycle (eg, cycle 1997-1998). P values for overall differences across strata were calculated using χ 2 tests. Trends in the prevalence over time were tested using a weighted logistic regression model, which included survey cycle as a continuous variable and adjusted for age, sex, and race/ethnicity. To determine whether the secular trends differ across strata, interaction analyses were performed by including multiplicative terms of each strata variable with survey cycle in the aforementioned logistic regression models. All analyses were conducted using survey procedures in SAS, version 9.4 (SAS Institute). Two-sided P < .05 was considered statistically significant.
Results
Prevalence of Diagnosed ADHD Among US Children and Adolescents in 2015-2016
Among The mean age of the participants over the period was almost identical, ranging from 10.6 to 10.9
years. The estimated prevalence of diagnosed ADHD increased from 6.1% in 1997-1998 to 10.2% in 2015-2016 (P for trend <.001) (Figure) . All subgroups evaluated showed a significant increase in the prevalence from 1997-1998 to 2015-2016 ( Table 2) . Prevalence estimates with 95% CIs (error bars) were weighted. P < .001 for trend was calculated using a weighted logistic regression model, which included survey cycle as a continuous variable and adjusted for age, sex, and race/ethnicity.
Discussion
In a nationally representative population, we estimated that the prevalence of diagnosed ADHD among US children and adolescents was 10.2% in 2016. The prevalence differed significantly by age, sex, race/ethnicity, family income, and geographic region. Similar to our findings, several previous studies also reported sex [8] [9] [10] [11] [12] [13] [14] 19 and racial/ethnic differences 15, [24] [25] [26] in the prevalence of ADHD. Overall prevalence 6.1 (5.7-6.5)
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Over the 20-year period from 1997 to 2016, we found a significant increase in the prevalence of It remains to be understood how much of the observed apparent increase in diagnosed ADHD was attributed to etiologic factors; ADHD has a genetic component with an estimated heritability of 70% to 80%. 21 In addition to genetic risk factors, environmental risk factors are believed to contribute to the development of ADHD. 1, 28 Prenatal and perinatal risk factors, including preterm birth, low birth weight, maternal cigarette smoking, and maternal use of certain medications or illicit substances during pregnancy, have been associated with ADHD risk. 29-31 Attachment-related factors in early infancy have also been associated with ADHD in childhood. [32] [33] [34] Environmental contamination, such as lead, organophosphate pesticides, and polychlorinated biphenyls exposure, during prenatal and/or postnatal periods is a possible risk factor for ADHD. 30 In addition, nutritional deficiencies (eg, zinc, magnesium, and polyunsaturated fatty acids) may also be implicated in the development of ADHD. 1 The contributions of these nongenetic and genetic risk factors to the etiologic source of ADHD, both separately and jointly, warrant further investigation.
